Although rice genome was sequenced in the year 2002, efforts in resequencing the large number of available accessions, landraces, traditional cultivars, and improved varieties of this important food crop are limited. We have initiated resequencing of the traditional cultivars from India. Kavuni is an important traditional rice cultivar from South India that attracts premium price for its nutritional and therapeutic properties. Whole genome sequencing of Kavuni using Illumina platform and SNPs analysis using Nipponbare reference genome identified 1,150,711 SNPs of which 377,381 SNPs were located in the genic regions. Nonsynonymous SNPs (62,708) were distributed in 19,251 genes, and their number varied between 1 and 115 per gene. Large-effect DNA polymorphisms (7,769) were present in 3,475 genes. Pathway mapping of these polymorphisms revealed the involvement of genes related to carbohydrate metabolism, translation, protein-folding and cell death. Analysis of the starch biosynthesis related genes revealed that the granule-bound starch synthase I gene had T/G SNPs at the first intron/exon junction and a two-nucleotide combination, which were reported to favour high amylose content and low glycemic index. The present study provided a valuable genomics resource to study the rice varieties with nutritional and medicinal properties.
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Introduction
Rice is a major staple food for half of the world's population providing up to 75% of the daily dietary energy intake (Khush, 2005) . Besides commercial high yielding rice varieties, a large number of naturally occurring landraces and traditional varieties are cultivated in several parts of the world. Kavuni is an important traditional rice cultivar from South India, which is cultivated for its nutritional and therapeutic properties. The grains of Kavuni are black in colour, and rich in dietary fibre, carotenoids, minerals, and anti-oxidants. Grains of Kavuni contain 95% higher lutein compared to the improved rice varieties such as IR 64, CO 50 and White Ponni (Valarmathi et al. 2014) . Lutein is predominantly found in the macular region of the retina, and consumption of lutein-rich food greatly reduces the risk of developing agerelated macular degeneration (AMD) that leads to blindness (SanGiovanni and Emily, 2007) .
Methanol extract of Kavuni grains possess alpha-amylase and alpha-glucosidase inhibitory compounds to be useful in the management of type 2 diabetes (Valarmathi et al. 2014 ). These nutritional and therapeutic properties of Kavuni attracts premium price for farmers.
However, the photosensitive nature and the low yield potential of Kavuni limits its large scale cultivation. Therefore, efforts are being made to understand the genetic basis of the desirable traits of Kavuni for introgression into improved verities through marker assisted breeding.
Here we report, for the first time, a genome-wide DNA polymorphism study in Kavuni using Illumina's pair-end sequencing. Detailed analysis of the starch biosynthesis related genes (SSRGs) revealed the presence of SNPs that are related to high amylose content and low glycemic index.
Materials and Methods
Seeds of Oryza sativa L. cv. Kavuni were collected from Kulithalai, Karur district, Tamil Nadu, India. The plants were grown in greenhouse and genomic DNA was extracted from the D r a f t 4 young leaves of a single plant using cetyl trimethyl ammonium bromide (CTAB) method (Murray & Thompson, 1980) . A paired-end genomic library was prepared according to the manufacturer's protocol (Illumina Inc., USA). Adapters were ligated to the ends of the DNA, and DNA clusters were prepared using cBOT and TruSeq PE Cluster kit v3-cBot-HS (Illumina Inc., USA). The DNA clusters were sequenced using Illumina's paired-end sequencing technology on Hiseq 2500 systems (Illumina Inc., USA) to generate 101bp paired-end reads. The reads were extracted as paired-end reads in FASTQ format for further downstream analysis. The adapters in the paired-end reads were trimmed using 'cutadapt' (https://code.google.com/p/cutadapt/). The trimmed reads were filtered using sickle master (https://github.com/najoshi/sickle) by retaining the bases with minimum Phred quality score of 30. The filtered paired-end reads were mapped to the Oryza sativa L. cv. Nipponbare reference genome (Os-Nipponbare-Reference-IRGSP-1.0) (Kawahara et al. 2013) using Burrows Wheeler alignment (BWA) tool with default parameters ). The aligned reads in the SAM file were sorted using SortSam of Picard tool V1.118, and the sorted SAM file was converted to BAM file for variant calling using SAMtools (v0.1.19).
The 'mpileup' of SAMtools was used for the identification of SNPs and InDel ). The identified DNA polymorphisms were filtered using the following stringent criteria, (1) ontology enrichment analysis was performed using BiNGO tool with p-value cut-off of ≤0.05 (Maere et al. 2005) . The unmapped reads were extracted into a BAM file using SAMtools and the reads in the BAM file were converted to FASTQ format using BAMtools V2.3.0. The unmapped FASTQ reads were assembled into contigs by de novo using Velvet V1.2.10 (Zerbino and Birney, 2008). The assembly was optimized using different Kmer sizes, and all the contigs were used for further analysis. The de novo assembled contigs were subjected to Gene Ontology (GO) analysis using TAIR (https://www.arabidopsis.org/tools/bulk/go/index.jsp).
Results and Discussion
Whole genome sequencing of Kavuni rice variety yielded 42 x 10 6 paired-end reads, which were reference assembled to Oryza sativa L. cv. Nipponbare reference genome (IRGSP1.0.) ( Fig. S1 ). In total, 91.0% of the reads were mapped to the reference genome, which included 77.7% uniquely mapped reads that covered 83.3% of the genome (Table S1 ). The BAM files generated for this study were submitted to the sequence read archive ( respectively. The frequency of DNA polymorphisms were determined for every 100 kb of the genome (Fig. S2) , and 344 SNP rich regions and 164 SNP poor regions were identified (Table S2 ). All the chromosomes were found to have SNP rich and SNP poor regions, and the longest SNP rich region was identified on chromosome 11 between 18.2 and 18. folding and cell death (Fig. S3 ). Gene ontology (GO) enrichment analysis showed that the genes were enriched for the biological processes such as oligo-peptide transport, amino acid phosphorylation and localization. At the molecular function level, the genes for serine/threonine kinase activity, ATP binding, and metallo-endopeptidase activity were found to be enriched (Fig. S4 ).
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High amylose content in rice grains result in low glycemic index (GI), which is desirable for the management of postprandial hyperglycemia in diabetes patients (Fitzgerald et al. 2011; Silva, et al. 2015) . Therefore, starch biosynthesis pathway that favours amylose over amylopectin accumulation is a desirable health benefit. Starch biosynthesis in rice involves seven enzymes encoded by 18 starch biosynthesis related genes (SSRGs) (Tian et al. 2009 ).
The SSRGs in the Kavuni genome contained 355 SNPs including 29 non-synonymous SNPs and 45 InDels ( Table 2 
